In this paper, we prove the Isomorphism Theorems for JB-semigroups.
Introduction
In [3] , J. Neggers and H.S. Kim introduced the notion of B-algebra. A Balgebra is an algebra (X; * , 0) of type (2, 0) (that is, a nonempty set X with a binary operation * and a constant 0) satisfying the following axioms: (I) x * x = 0, (II) x * 0 = x, and (III) (x * y) * z = x * (z * (0 * y)). In [1], J.C. Endam and J.P. Vilela introduced the notion of JB-semigroup. A JBsemigroup is a nonempty set X together with two binary operations * and · and a constant 0 satisfying the following: (X; * , 0) is a B-algebra, (X, ·) is a semigroup, and the operation · is left and right distributive over the operation * , that is, x · (y * z) = (x · y) * (x · z) and (x * y) · z = (x · z) * (y · z). In this paper, we prove the Isomorphism Theorems for JB-semigroups.
Preliminaries
In [4] , a nonempty subset N of a B-algebra (X; * , 0) is called a subalgebra of X if x * y ∈ N for any x, y ∈ N . It is called normal in X if for any x * y, a * b ∈ N implies (x * a) * (y * b) ∈ N . A normal subset of X is a subalgebra of X. Moreover, in [2] , the intersection of any nonempty collection of (normal) subalgebras of X is also a (normal) subalgebra of X.
Throughout this paper, X means a JB-semigroup (X; * , ·, 0).
The unity (if it exists) is denoted by 1. 
Let X be the JB-semigroup in Example 2.1, the set I = {0, b} is a JB-ideal of X, while the set J = {0, a} is not.
Remark 2.4 [1]
Let I be a JB-ideal of X. Then I is a sub JB-semigroup of X and I is a JB-ideal for every sub JB-semigroup of X containing I. The JB-semigroup X/I in Theorem 2.7 is called quotient JB-semigroup of X by I.
Isomorphism Theorems for JB-semigroups
Let (X; * , ·, 0 X ) and (Y ; * , ·, 0 Y ) be JB-semigroups. A map ϕ : X → Y is called a JB-homomorphism from X into Y if ϕ(x * y) = ϕ(x) * ϕ(y) and ϕ(x · y) = ϕ(x) · ϕ(y) for any x, y ∈ X. A JB-homomorphism ϕ is called a JB-monomorphism, JB-epimorphism, or JB-isomorphism if ϕ is oneto-one, onto, or a bijection, respectively. A JB-homomorphism ϕ : X → X is called a JB-endomorphism and a JB-isomorphism ϕ : X → X is called a JB-automorphism. Moreover, if I is commutative, then ϕ(I) is commutative.
ii. If J is a sub JB-semigroup of Y , then ϕ −1 (J) is a sub JB-semigroup of X containing Ker ϕ.
iii. If I is a JB-ideal X and ϕ is onto, then ϕ(I) is a JB-ideal of Y . ii. Ker ϕ is a JB-ideal of X. Proposition 3.6 [1] Let I be a JB-ideal of X. Then the map γ : X → X/I, given by γ(x) = [x] I , is a JB-epimorphism, and Ker γ = I.
The mapping γ in Proposition 3.6 is called the natural (or canonical ) JBhomomorphism of X onto X/I.
The following are the isomorphism theorems for JB-semigroups. If ϕ: X → Y is a JB-homomorphism, then X/Ker ϕ is well-defined.
and so ϕ(x * y) = ϕ(x) * ϕ(y) = 0 Y . Hence, x * y ∈ I, that is, [x] 
Let I and J be JB-ideals of X. By Theorem 2.5, I ∩ J is a JB-ideal of X. By Remark 2.4, I ∩ J is a JB-ideal of I. Thus, I/I ∩ J is well-defined. By Remark 2.4 and Theorem 2.6(i), I * J/J is well-defined. 
